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Claims 1-63, of which skims 1, 49, 62 and 63 are isdepessd.^ claims* are pending. All 
the claims stand isjected and all axe appealed. 




(cl)(v) Sastsiayy- «f Claimed Subject Matter 

M the susasary below limitations of the iadepsadem claims are shown in italicize d sc ript 
and i&femsmi to the limitations In the specification sad figures are given in squaws brackets m 
plain script 

lfidef*»deai claim 1 claims an uitraseaad method of assessing hone age, The 
method esmprSses; 

trmsmismg acoustic energy into an ossification actuated skeletal structure of the body 
of a Subject m that the acoustic energy* propagates substantially transverse to the structure; 

[An ossification actuated skeletal structure comprises an ossification, center which may- 
be a primary W seconSoy ossification center, A pdmstf ossification center begins fern a central 
portion of a boss sad progresses toward the periphery, (page g lines 30, 31). In Fig, I primary 
ossiSeatlon centers are generally indicated by shaded areas (e.$. Fig. I 106a, l;04a, !12a). Some 
bones toe addit ional secondary ossification centers that appear ss a strip of cartilage between 
ossified bone sections, for example region cartilaginous growth plate 242 that is situated between 
an epiphysis 232b and a metaphysis 232a, in Fig. I A (page 9 lines 3-5). j 

so that the acoustic energy propagates substantially transverse to the structure; 

[Fig; 1 show* a transmitter 120 that transmits olfeasonad along & region 276 which has a 
direction transverse to an ossification activated skeletal structure, which is a region of the wrist 
(page 9 lines 1449% Fig 2 A schematically shows transducers 256 and 258 transmuting 
ultrasound tivrough ossification craters of the wist and a finger in directions transverse to the 
wrist and the finger;] 

*- c« ' ' - ij.fi acoustic - ^ jlfivm said assijicaiiax -actuated skeletal structure responsive 
to said transmitted acoustic energy; 

(Aeonstic receiver 122 (Kg. I and page 9 Hno 14-20} and aco^tio reoeiw 258 {Fig. 2A, 
and page 1? lines 16-22} receive acoustic signal responsive to aeonstie energy transmitted to 
propagate transversely tksugk osshSeatioss aeiuated skeletal structures.] 



Appeal Brief USSN 10/042,735 



2 



082/O2329 AC4 Appeal Brief 

massing ike actmik signal to determine at least am effect of said structure on said 

signal 

[Graph 260 k> Fig. 28 shows acoustic signals received by receive? 25$ that are. analyzed 
to determine effect af the structure on speed of sou&d and tlie specification (page 17 Ike 20 to 
page I S line 7} discusses, the signals. Other effects of the structure <m fee acoustic signals are 
dispersion (page 1C\ ikes 22-27) and attention (page 10 Ikes 28-3 3) j 

and estimating the age of the structure from said determined effect 

f 'lhe valises shown m graph 260 are used to estimate boSe age (page 18 lice 11*30); 
diseussioa &om page 9 Use 26 « page 14 Ike 10] 

I«dep«8deat claim 49 is as apparatus claim that claims apparafci* for estimating 
boss age. The apparatus comprises; 

an acoustic transmitter and an acoustic receiver positioned fitcnig each other so. that an 
ossificatici^aciuased skelstai structure may be positioned between them: 

[Receiver 122 aad transmitter 120 (Fig. 1 and page 9 Ike 14-23), w& tdtraso-und 
transmitter 256 and ultrasound receiver 258 (Fig, 2A asd page 17 Ike 16-page IB line 7)] 

an electronic moveable gantry 1 that adjusts the position of said acoustic transmitter and 
said acoustic receiver in relation to said oss[f kalian-actuated structure: 

[Gantry 174 (Fig. 1 and page 9 line 15, page 15 Sines 23-page 16 Ike 2); gantry 274 (Fig. 
2A t mi page 20 line 13-18}] 

a mmputer system 

[Computer system 142 (Figs. 1 and 2A, and page 9 lines 24-26, page 10 line 16-21, page 
16 Ike 21, page 20 Ike 14-18, Ike 330] 

thatp&rjbms one or mom functions of: 
positioning cf mid moveable gantry; 

{Computes system 142, (page 16 ikes 20-22, page 20 ikes 14-16)] 

: - oumc signals transmitted by said demtstic ttmmltter; 
(Computer system 142, (page 9 Ikes 24-2§, page 20 Ikes 14-16)] 
receiving acoustic signals from said miniver responsive to said transmitted signals; 
[Computer system 1 42, (page 10 lines 1 0-21, page 20 Ikes 32-33)] 

and 

estimating said bone age responsive to said received signals. 
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Spates system m,^9$mM } pwe 4ft lines 16-21) aaddiscvsssioa from page 10 
Ike 22 » pap 14 line 10 and discussion of signal ptocessmg to determine age fom page 20 lines 
14-18, page 20 Ibss 32-33)] 

Also sots page 6 liae 27-page 7 Ike 5. 

fedepoidrot skim 62 claims * method of taeasariai ban® age. The method 
eoiapmes; 

tr&ismMng acoustic energy Mo a region cfthe body of a subject at which cartilage of a 
skeletal structure k undergoing ossifksatkm or at which cartilage of a skeletal structure that has 
completed growth was last to ossify so thai the acoustic energy- propagates substantially 
transverse to the structure; 

[Fags 2 line 24-29, .page 3 line i, page 9 Lines 3-10 and Figs. 1, 2. Pigs. 1 and 2 show 
ttaasBUttSng ultrasound to propagate transversely through skeletal structure it» regions of 
cartilage mi segioos where skeletal suture is last to ossify growfc plate 242 (page § line 8 
and ' shown itt Figs* 1 &sd 2)1. 

wv&g on ac&mk signal from the skeletal structure responsive to said transmitted 

asomiiomergy; 

[Acoustic receiver 122 (Fig, I and page 9 line 14-20} and acoustic receiver 258 (Fig. 2A, and 
page 1? Hnes 16-22} receive acoustic signal responsive to acoustic energy transmitted to 
propagate transversely through ossification actuated skeletal, sfroctcrwJj ifft* 
ae&mtic sigmi to d&tmnim at least one effect of said structure on said signal; 

f Graph 260 in Fig. 2B shows acoustic signals received by receives 258 that «rs analyzed 
to detenniae effect of the structure on speed of sound and the specification (page 1? line 20 to 
page IS line 7) discusses the signals. Other effects of the structure on the acoustic signals are 
dispersion (page 10, lines 22-27) and attenuation (page 10 Ikes 2J-33)} 
and estimating the age of the structure from said determined effect, 
[The values shown in graph 260 in Fig. 2B are used to estimare bone age (page 18 line 
11-30); discussion from page 9 iise 26 - page 14 line 10} 

Independent claim 63 claims a method of determ&nig bone age, The method 
eesnprteesi 

mem^g:&M t ^^^^ i ^ ij ^ ou ^ (fhn^Ma^e^m transverse to the bone; 
measuring a second momtievdoeity along® length of the bone; 
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determining « ratio between the first and Msersdm&ustic velocities; and 
using ratio to determine horn age. 
fP&ge IS lines 21-26] 

{ei){vi) Grounds of Eejedfop is he Reviewed on Appeal 

Rejection of claims 1-40, 46, and 62 under 35 U.S.C. § 103(a) as being 
uapsteniabie over US §,468,2 .1 5 to Sarvazyan et al in View of US 5,483,965 to Wiener et at 

(vL2) Rejection of claims U2S, 27-29, 36-38, 40- 48, and 62 as being unpatentable under 
35 U.S.C. §103(a) over Sarvazyaa is view of Wiener and US 5,895,364 to Dooskoy, (claims 
41 -45, 47 and 4S are rejected footer la view of applicants specification); 

(vi.3) Rejection of claims 1-25, 27-29, 36-38, 40-48, 59- 62 as being unpatentable under 
35 U.S.C. § 103(a) over Ssnvazjsta ia view of Wiener and US 5,806,520 to Berger et al, (claims 
41-45, 47-48, 59-61 are rejected further in view of applicants specification); 

(vi4) Rejection of claims 49-57 as Um$ tmpatentabfe over Sssrvazya» and: Wiener, 
farther m view of Berger; 

(vl,S) Rejection of claim 63 as being unpatentable under 0.8.C §103(a) over Sarvazyaa 
and Wiener fatifat m view of US 5,197, 475 to Antieh et al 

|yL6) Rejection of claim S t as being unpatentable onder U.S.C § 103(a) over Sarvazyaa 
and Wiener lurtMr la view of Berger and further in vlew-ofKaufinaa et a!. 

{el>&di ) Azpim&m 

Geaeral eoraaieat. regarding the Esaailaer's failure to support a prima facie esse 
far obviousness hztmm in aceord»se« with MPEP 2145 X. J>, 2 Weresees Cannot be 
Ceiabiaed WMr* References Teaefc Away from their Com bin sties' 5 

All of she claims stand rejected based on obviousness over Sarvazyaa m view of Wiener, 
aiose or combined with other references. Claim 1 states that the acoustic waves are propagated 
substantially traverse to the structure. Claims 62 s«d63 fetw substantially the same limitation. 
Claim 49 provides &ar tw n^ansdocers: are placed oss opposite sides of a tone, which, implies fee 
same thing. Ail of the claims r^re estimating bose age irom mea^remmts of she transversely 
propagated waves, 

Sarvazyan, which does teach bone age detemmatioxL not only does not teach transverse 
propagation, it actually makes a number of statements that teach against such propagation. The 
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Fxaffiwssr sxs$m& to be confusing &e direction, of 
h claimed is skims 1 and 62) with the direction of sir 
mM that this is a fetal fla* m the 





of 
tof 



of refew* which the 
feat the technique of a second 
is unsuitable for a particular meMnrement The cootenttan of impropriety of the 
^ ss sppportad by » 2145 X, XX 2 which s 

I» te GrMseK, 713 F.2D 731, 743, 218 USPQ 7«9* T?? (Fed Cir. 1983) (Fhe 



ism and adding iroa to, » e&to3y$t)» 

The argents are dsvelopsd and detailed with respect to « 



i M (vll); Rejection of claim, l-4fc $ 4S S nui 62 under 35 U AC. 
§19300 « being mmttmhU ww US fV«M» *» »«W «* al * 

to Wiener e«al 

icfaes defining bone age i 



i et a! yses botb Inngitiidiaai and flexurai components of bone measurements to assess 
skeletal a§s. Since Wiener et al to Fig, 6 note that both velocity and situation measurements 
for cortical bone may be made using a single transducer and reflective member ..At would have 
ten obvious to effect Sarvazyan et al expedient to obtain cortical flexural velocity and 
atfgmsafe in this fesMon." 

The Examiner's argument appears to be a syllogism of the Miowing form; 
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2, Wtaer Mto» *XMSm- v«ty «* a«si»*tk» fer eoxdcai bone CBg< 6) nsisg a 
single Alive member (as a result of which W!a*r performs inurements by propagating 



3. Th^fdre, « is to provide the fi«Kurai measurement used by Sarvazyan to 

£ involves measuring velocity 



Of sound pr^agated to verse to ds bone; «go Sarvaayan and W&aet provide the invention of 



measurement as used by the Examiner mm* but agrees feat Svroyas uses characteristic 
such as velocity* ^nation etc, of longitudmai mtdfiexitra! mm as explicit! 



measurements of ultrasound transmitted into and transverse to the bone. Howwet, Samzysn 
explicitly and repeatedly limits his mmvsmm to measurements of uitsasound propagated over 



in banyan s 
assessment of bone condition* 



;ios is described as "A meth 



5 and discussed in 'descriptions of fee figures, is configured only for acquiring mmufemeats of 
souad trMsmitte d m bone along a trajectory not teaosverse to the bone feet along a surface o f fee 



22 is an emitter and a Meond am of transducers 22 is a receiver of -ultrasonic mws propagated 
along b(m& 1 4. The transducers are located on a same side of the bone and arc shown propagating 
3(k 



However, not only does %wmm teach tdtmspuad trajec tories only along a bone and 
not transverse to the \^mumieA^Mm^^twmm» bone measurements indicated 
and taught fey Wiener. The only example of transverse measurements detailed by Wiener, 
emprises aawsurtmeids transverse to the beet With regard to such measurements and 
techniq ues, Ssrvazyan notes These is anomerica] superiority of heel QUS techniques over long 
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wcul&r structure m osteoporosis, 
M lMsgQUS appKeabon forofecrsites of the steieton, /fe^v to^r% corapftoive 
evaluation of osteoporosis and mommringofbom gmwthmid ossification faring childhoods 
(cahmrn 2 lines 46-42, Italics added,) tte q^te fc>m Sam^yan, indicates that while 

heel QUS such 88 ^ Wiener tecMqaes, provide informatics* riding trabecular 

bene, they are not suitable for^ma^tori^ of bam wwth and ossifimttex faring chfWioad". 
Saxvazpn therefore explicitly teaches away ftom and discourages comhirdng any of the methods 
of Wienei with those of S&rv&zyan. 

In view of the above md the acted explicit teaching away by Sarvazysn, Servian and 
Wiener cannot be combined to provide the inventus* of any of the independent claims (and 
claims depead^t on to) since m accordance with MPBP 2 145 X, D. 2, "References Cannot be 
Combined Where References Teach Away to Their Combination". The coxtelusioa of the 
"Examiner's" syllogism is therefore not tenable and applicants submit that fee Examiner has thus 
not established a prima Jack m& of obviousness. 

However, the syllogism is untenable not only because its collusion Sies in fee face of 
the teaching rffettttf* and MPBP 2145 X D. 2, but also because statement, in fee syllogism 
are not supported. 

For example, the Examiner submits in his argument, and as noted in step 2 of the 
syllogism, that Wiener teaches measuring eorftealbom and draws the applicants attentions Fig. 
& Til© reference to corneal boa* 



that his measurements arc partocd on cortical bone, (note column 3 lines 21-25, column 7 
lines 35-3? sod that fee Samzyan mcasujemeats are consistently described as being preformed 
on the mthm of teg bones, which is cortical bone, sec for example, column 3 line 44 mi Fig. 1 



However, despite fee Examiner's assertion, Wiener never mentions cortical bone but 



{column 9 lines 1446) or of fee *os ealeis as measured through fee heel q 
(column 12 lines 56-62). Wife reject to Wiener's Pig. 6, the figure shows txansve.se acoustic 
measurements Wing made on an object referenced by fee number «3'.r "placed between the two 
transducers 2i so that acoustic signals may be transmitted through the object. This object 32 
represents a member, such as & fcosse, o? some material wife known acoustic properties such as 
distilled water or a neopiwe reference block- The object ® not described as corficai bone. 
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FartheraMi* the Bmmwm bases Ms 

it is oM<m to sse Wta to W w&$mm^ mm 
Wiener for performing tarai » OT xssmtt However, 



mstepSof the sylfogi^ that 
is Because it is obvious to use 
plains how to 



d to determine and use their respective 
r -{ej& Fig, 7 asd discussion thereof) Wiener never 
a any maimer. Again only nfe** to the present 
r with flexural waves. 

The Examiner promulgates a second alfemathre argument for combkusg Samzyaa and 

! snd'br developmental ages of hose xt would have been obvious to extend the Wi«jec 
et si pathology applicability to skeletal age (deficiency) t 




akin how the 
way to si W on combining Wiener and 
pettem fee cortical verity and/or 
l of Wiener, 
la view of the above, 
? not establish a prima facie obvious 



information provided by Wiener 
Sovazyan. Therefore, it is decidedly i 
m 



many 
to 



of claim srid that fhe claims are 



Argument with rape* (Mfc Rejection of claims 27-29, 36-38, 4<M8» ami 
£2 » Ntag aadcr 35 tl*C §103( a ) over SMtfm i« view rf Wiener and 

USS^3§4toP®tiskoyi 

Appii« sobmit that fefe tiftflfctfta is improper for not priding a^^fe 
^oo^gt^ 

With respect to ejection (vi2) the Examiner cites Donskoy in addition iz i 
Sampan for Domtey*s «cet l teaching that flexuMmeast^eats mean across or t 
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as along base and am composiring the two types of me^amnents In their analysis fey virtue of 



to addMon, with respect to the specific sa^imjeuts provided fey the Bxsmiaer in regard to 
Donsky, applicants m& tbatthe words "fksotaT and loa^feidinaP are radfed m only fee 
places m column 1 of Donskoy. fa none of She reeiiations k ft torn! t&mm&m defined as 
meaning "across' 5 or "twsmasP to bone or a fengttodiaal saeasiaemeat as meankg "along" 
hone. Applets submit that the faet .tint a wave Is flexnral does not at all describe the duettos 
of she wave, but only ihsi the wave Involves shear. 

Applicants have also s«y the wnmtet of Doosfcoy for the defoMow noted by the 
.Examiner, but lm$ Med to locate soch deMtioas. The fee relevant recitota in column 1 are 
quoted below. 

1} "Subsonic teetauques for detemtixaag the k vivo properties of bone, knows as 
impedance md resonance methods are based on measurement of the response of a bone to a 
flexursi wave exdfa^oo In the frequency range 200 to f 000 Hz.* (column I lines 32-36} 



3) S! A aou-Mivassv% aorfmardous and cost elective irdxasound resonance method for 
the quantitative measurement and monitoring of bone qna%has now been develop invoking 
the measurement of the rigid body longitudinal resonance of a bone." (column \ lines 53-57) 

.In view of the abo ve, applicants submit that the Examiner's contention Is not supported 
by mmkoy md that the rejections based oa Doaskoy are not valid. Donskey cannot under any 
cixeumstaaees contribute to overcame the deficiencies of Wiener and Sarvazyaa or to make the 
"combination" any mors valid. 

Applicants note feat fee above remarks with respect to the definitions purportedly 
provided by Demkoy were brought to the tamer's attention verbatim m the applicants 
response filed May 19, 2005 and in the applicants response filed on September % 2004. the 
applicants noted thai the defirndoas credited to Donsfcoy miM not be tad in column I. None 
of the applicants remarks with respect to Donskoy were addressed by the Examiner as required 
by MPBP 707.07(f) and Examker Note 737. 
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to (viJ): Rejection of dairas 1-25, 27-29, 36-38, 46-48, 59-62 
5 CI&C 1193(a) over Sarvazyan m view ©fWieacr and US 



nnder 

®?er Sarra^yan a«d Wiener fartber in view of Berger and farther k view 



is, -as » «w& of the othat rejections 



r hotprovidisj 
Sarvaiyait setences, for the reasons gives, above. 



daims 1-25, 27-29, 36-38, 4048 5 SM2 
;sr is eii 



whereupon h would have been obvious to 



m addition to Wiener and garvazya. 

maturation in neonates 
faces, see col. 2 lines II- 22, 




Examiner is using Bergs? to prove exactly the same thing as Weber based ok a substantially 



result Berger, for the purpose of providing a caliper t 

enmidafe to Wiener and would sot. be eombinable with Sarvazyan, for the same reason g 

Werner, 

Be that as It x 

sn.4 k particular fee eombtoatkm of Sarmyan and/or Wiener's and/or Berger's transverse 
measurements for the same reasons as noted above ^respect to rejection (vi.l) . Furthermore. 




proms measurements for acoustic trajectories transverse to bone applicants submit feat 
Bergef s method for defining path lengths are sot relevant to those of Sarvaxvan, la addition, 
applicants note that Sarwyas {column 4 lines 55-6!) tes sot appear to have a problem 
defining exact ultrasound pam distances for ultrasound transmitted £ m horn as the following 
quote (column 4 ikes SS<4t} attests. 'Transducers 22 are Sxed on a rigid frame 24 to provide a 
eonstaat base for measurements of ultrasound propagation parameters m the pulse mmmMtm 
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As noted above Berger zppsm cumulative bat if a rationale for adding Berger is that 
Berger resiles usmg Uselr methods for skeletal maturation m neonates, ApplkmH note that 
Berger .recites maturation not m the coatee of bone age, bat in fee context of «. "degree of 
minentfizatioa of the skeleton in particular in order to follow the evolution of the bone 
architecture or of the elasticity of the boa* atruetnte* (column 9 ime 59-64). ft is noted that s 
neonate is a newborn up to the age of 4 weeks. Nob* of the cited documents provide motivation 
Of indicate how to extrapolate a method spxtfksty limited to measuring degree bone 
minertotmn of a newborn over a period of 4 weeks to a method of defcrasmmg hone age. 

in view of the above applicants submit that there is no motivation to combine Ssrger with 
Sarmyaa and Wiener on the basis of the caliper effect or a teaching as to how to combine 
Berger with Sw&m Wiener on the basis of neophyte skeletal mineralisation. Applicants 



claims 1-25, 27-29, 36-38, 40, 46, and 62 are patentable over the combination of references. 



wrSttB^ and Wiener, farther is view of Berger; 

Applicant first snhmit feat this rejection is, as is eaob of the other rejections discussed 
above, improper for not providing a prime fade case for combining the Wiener and Saxeazyan 



hi rejection (vi4) apparatus claims 49-5? are rejected over Sarvaayaa and/or Wiener and 
r in view of Berger, The Bxar^mer argues' that k would have been obvious to use Berger "as 
an extension of bone integrity and/or density ultrasound measurement by using facing transducer 



measurement is conducted " 

Claim 49 is the only mdepefidom claim in the group of claims 49-52. The claim recites an 
aeonatic tm&tim and an acoustic raver feeing each other for ae^hrmg tmw&ts& bans 
mmmmzns and a computer system ^afseceiyes signal generated by tbe receiver responsive to 
ultrasound propagating teisvsrse to a bone structure m& uses the sigsais to estimate the bone 
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*m tewe aeo«stte %«I S to Mmmm tee age. Ar^aats ate submit _ 
computer ^ lifted ia .dam # mm U fo^oiaing fi^.a coition of the 
* nceS fc *» mcombi^Me for Use same re^oos asataaxW 

8.3. tefe ohto 49 a* 0Mffl5 depe*fe tan ^pat^k over the mfeoee, 

l«t with mpect to <vi5) ; Ejection of mm 63 as being i^temaMe under 
st Sarvmyaa WW fiirifeer is view of US 5,197, 475 to Antjefe * s i 



for not providing a^/*^ c** for coming the Wkntf and Sarw >m 



ft* accuse velocity through a bone fa a «on Averse to the bone; , 

velocity along a length of the bone; determining » ratio temm fe fet and ^ 



Ike dmm is rejected as obvious over &my^ and Wiener In view of AUfcft tense if 
tm obvious in view of Aafch « a! "to form ratios of <b«*Mxm velocities 



in 



order to charge « bom integrity, rtMod by Berger ei *1 to include skeletal maturL, 
8km to finmehn such as assessed m Anffcfc si ai» Applets rwpectfWiy mm, 

The common cf Sam™ and Wiener and/or Berger i s traversed a $ above, With 

\m* 23.24 and column 14 Ikes 49-52). The ratios refer to rat 
measures^ of velocity using different techniques, i 
tecMqu% and are used to compare the t 



cohmn U Ikes 23-24 the raiio refer 
Ms Mb were believed to be e^aily kotropie and homogeneous (column 13 Mni 



Ln oofem* 14 hues 49-52 the ratio refers Kmmmmw* earned out an corded bone 
SpSClme ^ imvkg ma «^ and ia&sed sorfeces (column 13 lines 42-50). A difference of tbe 
«b from ! b wafted to fte moment, of Emission asd reltooa velocities bob, 
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acquired at df feat &eQueacks ^d addMojiaiiy because of Material heterogeneities stractural 
geometry m demUy va^cis" (wlwm M 47-61), There is m sltsmp is fee patent to 
correlate fefejalfe wife age or intimate such acdoselaifca. hideed, there does aot $ee:R to be any 
indication that fee ratio is useable for anything other fean to show feat fee measurement 
correlate with eaofc afesr, Applicasts tefere submit tot fee Bsammer has not $hmm bum to 
ccoibisa Astkh et al wife fee ofeer references mentbaed fe fee xejectam to provlfes fee 
invention of claim 63 nor provided any motivation to do so and feat therefore fee reference is aot 
usesbk to support a prima facie obviousness rejection, of fee claim, 

fe view of the above «$pHcan$s submit feat all fee claims argued are patentable over fee 
art eifed V the Examkst and ebfess dependent on any of fee aatgued claims are patentable at 
least through their dependence. AppEcast respectfully request that fee Board jrcveise fee nfepg 
of fee Esarnkjer aad allow all fee claims. 
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(e)(1) (vlil) Appendix - Claims under Appeal 



WmMsg acoustic ea^gy hfo m osaffiafcu actea&d skeletal sara« of fee body of 




2. A metkxi m&ng to claim 1 v&mm said ossi^stios-actaated skeletal 
comprises one or more areas udagoiog osMftca&ssu 
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1 1 . The method of atem 9 wherein said 
region of one or mm of: a® uiaa, a ratios, & 



os$ification^ctuat«d skeletal structure 
, a bone of & my of an extremity. 



13. .4 
with a sat 



14. A mstnod^cor^sg to daha 12 ^sr^ said skeletal s 
each of a plurality of bones and said two or more 2 



15, A method according to claim 12 wherein said two ot i 



16. A method aoeordmgto claim 12 wherein said two 
to the dsfeut directions. 



or mom acoustic agsais are received 



17. A 

ossificate 



TO claim 12 



18. A 



to claim I 



i said one or , 
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20. A me&od according to claim 1 whereb said analysis of md signal Is responsive to 
broadband uUmsoisid atteraaU<m from said ©ssMcMan-aeiaated skeletal stems. 

2 L A method according to claim 1 wherein said analysis of said signal is responsive to 
dispersion of ultrasound fosm said ossifiation-acteiaied skeletal struetoe. 

22. A method according to claim I wherein said analysis of said signal is performed, at least 
In part, in the nsquency domain, 

2.3, A method according to claim 1 wherein said analysis of said signal is perforated, at least 
m pm & the time domain. 

24, A method according to claim i wherein said analysis of said signal is tssgamm to 
attenuation of an ultrasound signal .In said ossification-actuated skeletal structure. 

25; A method according to claim I wherein said analysis is used to predict adult stature. 

26. A method according to claim 1 wherein, to provide an estimate of bone age, said analysis 
1$ compared to a database having correlation with one or more of; conventional radiographs, CT" 
images, MBi images and Nuclear Medicine scans, 

27. A method according to claim 1 wherein said receiving is &om a scanning acoustic signal 
tmasmliter. 

28. A method according to claim 1 wherein said receiving is &om a multi-beam acoustic 
signal transmitter. 

2.9, A method according to claim 1 wherein said receiving provides two or more acoustic 
signal measures along m mis of said ossificatioa-actfuated skeletal structure. 
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30. A m^Bi mmtimg to claim I whereis sMm^mg provides two or more acoiMie 
signal w radially around said osdficstiott-^uated skeletal structure. 

31 . A method wording tooisim 1 wherein saMan^ysis is correlated withafctOwn bone age 
mea^meM system. 



n > A metk5d siding to claim 1 wherein said analysis is responsive to a formula providing 
a correlate wi& a known bone age measumnsat system. 

33. A method according to claim 32 wbetew said formula is responsive to at least one of 
speed ofsmmi broadband ultrasound attenuation, scattering and dispersion of acoustic signal 
through or from said o^ificatioa activated skeletal stmctoe. 



34. A method according to claim 32 wherein an estimate of bone age is responsive to time of 
flight of as acoustic signal between two transducers, with said ossification activated skeletal 




37. A method according to claim U wherein said database k arranged according to one or 
mom o£ w* ethnic group, geo^hic location, mrtntkm and general inheritance. 

38. A method according to claim 36 wherein said database includes two or more 

39. A method according to claim 36 wherein said database includes one or more 
measurements of two or mose growth stagas from said osaigcation^nated skeletal struck 
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ssiWou-actuated structure in two or 



41, AmdhodacooKHpgto 




i of growth plate, 



46. A method ra&ig to data 36 where® two or r 
on a single sui^ect aad cota 



47. A method according to claim 36 wherein said two or more 
compared to track cm or more growth-related disorders, including precocious puberty, 
puberty, rickets, kwashiorkor, h>i>opar8%i^dism ? 



48, A method ai^lo ckk M ^two «BOe »uitfe 

mmpmi to t^k totmem of one or mote growth-i«lated 
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49, A* apposing &reti 

an acoi^tic transmitter aad 



an acoustic, receiver positioned facing each other so thai an 



c moveable gantry tMt adjusts the position of said s 
said acoustic twdw in relation to said c 

pmtioi^of^dt 

iby said acoustic 
receiving acoustic- signals from said receiver responsive io said t 





51. The 



ofciaijn49whercmsaidappai 
mod an axis through said 



and receives one on 



53 . The apparaias of claim 49 -wherein said computer system i 
responsive to one of more of; broadband ultrasound a 
of acoustic signal and speed of sound in said < 



i said bone age 



54. Has apparatus of claim 49 wherein said c 
position of said acoustic signal receiver arid said 



io caufml the 



55. Tte apparatus of c 
Utarfowaaft bone age. 



contains a visual display to provide 
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56. The apparatus of claim 55 wherein said visual display comprises a graph. 

57. The apparatus of claim 49 wherein said computer system is comprised In a computer 
network. 

58. The apparatus of claim 49 wberem said computer system comprises a neural network, 

59. The apparatus of any of claim 49 wherein sad computer system compares said received 
acoustic signal to a database eoat&ining herniation of one or mom acoustic signals from said 
ossification-actuated skeletal structure to provide an estimate of bone age. 

60. The apparatus of claim 49 wherein said computer system compares said received 
acoustic signal to a database containing information of one or more acoustic signals from said 
ossillcatio^i-actuated skefetsi structure to predict stature. 

61 . Ute apparatus of claim 49 wherein said computer system compares said received 
acoustic sips] is a database containing information of one or more acoustic signals from said 
ossification-actuated skeletal structure to indicate, track or follow treatment of one or more oil a 
kme-growth related disorder, a growth piste disorder, and a growth related disorder. 

62. A method for measuring bone age oaraprismg: 

transmitting acoustic energy into a region of the body of a subject at which cartilage of a 
skeletal structure Is undergoing ossification or at which cartilage of a skeletal structure tot has 
completed growth was last to ossify m that the acoustic energy propagates substantially 
transverse to the structure; 




analyzing the acoustic signal to determine at least one effect of said structure on said 
signal; and 



estimating to age of the structure from said determined effect. 
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§3. A 

c velocity tfero«# a» a direcdoa 
3 velocity along a ieag& of &e tee; 
dstmassga ratio bstweentbfest ;^ims^vm^ytb)dl^ m& 
using the ratio to determine bone age. 
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m) (U) EMm& Appeal Nhr 

C«KI) (x) fcfctti hMttp Appendix: None 
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